insulin is not increased. They often develop a gross hyperlipemia in response to increase of dietary carbohydrate or even without any dietary induction. The precise nature of the defect and its tissue localization have not yet been defined. It is also unknown to what extent the disorder is genetically determined.
Plasma Triglyceride Turnover in Relation to Insulin Secretion In Fig 2 plasma triglyceride turnover rate and concentration are illustrated separately for diabetics with and without insulin deficiency. Both parameters of triglyceride metabolism are evidently independent of the insulin secretory status. We have also been unable to demonstrate any relationship between the fractional clearance rate of exogenous or endogenous plasma triglycerides on the one hand and the magnitude of plasma insulin response to glucose or arginine on the other. These observations do not indicate that insulin is without effect on the synthesis or removal of plasma triglycerides but they suggest that the level and influx and efflux rates of plasma triglycerides in diabetes are determined by many factors besides insulin. Future work should concentrate on the relationship between triglyceride metabolism and growth hormone, glucagon and catecholamines, all of which are elevated in plasma in diabetes.
Conclusion
Hypertriglyceridwmia in diabetes mellitus may arise through different mechanisms which are not yet completely understood. Individual differences are as large as they appear to be in a nondiabetic population and the lipoprotein genotype certainly plays an important role also in many cases with 'diabetic' hyperlipidcamia. When plasma triglyceride level is elevated in a diabetic it is usually mainly due to an accelerated influx rate of triglycerides from the liver into the circulation. However, in some cases -notably those developing a gross hyperlipwmia -an impaired removal of triglycerides is a contributory factor or the only cause of hypertriglyceridwmia. 'Stress' Hormones and Lipid Metabolism 'Stress' may be defined as any situation which tends to disturb the equilibrium between a living organism and its environment. Such situations include increased mental or physical activity, or the exposure to such hostile stimuli as trauma, hypoxia, toxin or disease.
Reactions to stress are associated with enhanced secretion of a number of hormones including catecholamines (Elmadjian et al. 1958 ), glucocorticoids and growth hormone (Moore 1957 , Nabarro 1969 ) and thyroxine (Anderson 1968) , the effect of which is to increase mobilization of energy sources and adapt the individual to its new circumstance. Participation of each hormone in this adaptation depends on the rate at which the stress was developed and on its duration. Thus, an acute stress such as fear or anger leads to a 1000-fold increase in plasma catecholamine levels. On the other hand, a slowly developing but persistent stimulus activates Since the effect of these two hormone systems on lipid metabolism differ, they will be discussed separately.
An example of the effects of acute stress on plasma catecholamines and plasma lipids in man is the study of 16 racing drivers at various intervals before and after international competitions. Taggart & Carruthers (1971) observed a 5to 6fold increase in plasma noradrenaline levels, with a peak value 15 minutes after the race. The increment in plasma FFA reached a peak value at a similar time. The rise in serum triglyceride, however, reached peak values one hour later. The relationship between these changes suggested that the enhanced lipolysis was secondary to increase in circulating catecholamine levels. The increase in serum triglycerides may be attributed to increased hepatic triglyceride synthesis since, in man, FFA serves as the main precursor for hepatic and circulating triglyceride fatty acids (Havel et al. 1970) . It is also possible that the increase in serum triglycerides was due to impairment in plasma triglyceride clearance, since catecholamines inhibit the enzyme lipoprotein lipase which determines the plasma triglyceride clearance (Hollenberg 1965) . There is some experimental evidence to suggest that changes in plasma FFA such as seen during acute stress might affect myocardial function especially in the predisposed heart. Thus, Oliver & Yates (1971) induced experimental myocardial ischemia and infused albumin-bound FFA to dogs, achieving levels similar to those seen during stress, and observed an increase in dysrhythmias. Mjos (1971) found that the increase in cardiac uptake of FFA during lipolysis was not associated with a comparable increase in oxygen uptake, suggesting an accumulation of FFA in the myocardium. Such changes could produce uncoupling of oxidative phosphorylation and contribute to increased myocardial irritability (Riemersma et al. 1971) .
The studies of situations associated with more prolonged stress have shown rises in plasma cholesterol, e.g. in accountants towards the end of the financial year (Friedman et al. 1958 ) and in plasma triglycerides and lipoproteins, e.g. in students during the examination period (Scott et al. 1959 ). Since chronic stress may induce changes in glucocorticoids, we have studied the effects of these steroids on triglyceride metabolism (Kissebah et al. 1974) . In a study of 25 patients with Cushing's syndrome and 63 subjects receiving either synthetic glucocorticoids or ACTH, the plasma triglyceride concentrations showed wide variation when compared with a normal range measured in 226 subjects. To overcome variations in serum lipids secondary to age, sex and weight, the patients were then subdivided according to sex and the plasma triglycerides plotted against age. The variability in serum triglyceride suggests, however, that there may be more than one mechanism involved. In a steady state, the plasma level of serum triglycerides is determined by the relative rates of influx and efflux from the circulation. Changes in serum triglyceride concentration can result from a disturbance in either or both of these processes. The endogenous plasma triglyceride turnover rate (measured using endogenously labelled triglyceride) was increased in 4 patients on glucocorticoids, suggesting that increased input oftriglycerides into the circulation could be responsible for the elevation observed in serum triglycerides. Such an increase might be attributed to two main factors. First, plasma insulin levels are commonly increased. Fig 2 shows the insulin response during oral glucose load and the plasma triglyceride turnover in a single patient with Cushing's syndrome before and after bilateral adrenalectomy. The plasma triglyceride turnover rate was markedly elevated preoperatively, coinciding with an increased insulin area. Two months following adrenalectomy, the insulin area was reduced, and the endogenous triglyceride turnover rate normal. Hyperinsulinism cannot, however, be the simple explanation for hypertriglyceridwemia in these patients, since patients with insulinoma have either normal or minimal elevation in serum trigjycerides (Nikkilii 1973, personal communication) . A second potentially important factor in the pathogenesis of hypertriglyceridaemia associated with glucocorticoids is the enhanced lipolysis observed in some patients. In man the principal source of long-chain fatty acids in plasma triglyceride is circulating FFA, and high FFA levels in adipose tissue as observed during lipolysis inhibit lipoprotein (clearing factor) lipase activity (Nikkilii & Pykalisto 1968) . Although the FFA flux in glucocorticoid-treated patients showed wide variation (Fig 3) , there was a close correlation between the degree of hypertriglyceridaemia and the FFA flux. High FFA flux in the presence of raised plasma insulin levels would suggest a degree of adipose tissue insulin resistance. Further studies are necessary, however, to define the step at which glucocorticoids and other stress hormones may prodqce insulin resistance and could exert their role in the induction of the hyperlipemia observed in these clinical and epidemiological studies.
